In modern world, airplane is one of the most important transports for us to travel 
around the world as it can reduce the time for travel which it takes around 15 hours 
in 1960 from Heathrow to New York JFK and reduces to around 7 hours in nowadays 
or even just only three hours with the Concorde which is one of the passenger 
aircraft that fly in Mach 2.0, and it is one of the safest transport in the world. The 
death rate is only one in 11 million, people might think flying with a plane is more 
dangerous than travelling by car. However, in the US, the probability of having car 
accident is 0.00273 per 1000 miles and the death in car accident is 0.99%. 
Compared to deaths during the air accident, there is a higher chance for dying in 
the car accident than air accident. From the data, travelling by air is safer than car. 
This is because the aircraft is monitored by the computer system and the machinery 
on the plane. Aircraft is affected by four force which is lift, weight, drag, and thrust. 
The four forces can affect how the plane moves. The factor that makes the plane to 
fly in the air is lift, as lift is the force that opposite to weight. When the lift is greater 
than the weight, the plane can fly. And the thrust need to be greater than the drag, 
which is the opposite force, the plane can move forward. The drag force is occurring 
between the air and the plane which will reduce the speed of the aircraft while its 
opposite force which is the thrust is generated by the engine of the aircraft by the 
propulsion system. The thrust is different to the drag as the thrust is a mechanical 
force while drag is from natural. So, engine is important for flying and provide the 
safety to the aircraft during the cruising level. The wing is designed for let the air to 
move faster over the top of the wing. When the speed of the air increase, the 
pressure will decrease. The pressure on the top of the wing will be less than the 
bottom of the wing, which the pressure difference causes the lift force for the wing, 
so this lifts the plane. Therefore, wing is also important for the aircraft. The engine 
and the wing are the most important parts of the plane to fly. Aircraft accidents can 
be caused by different reasons, different accidents could have different reasons, like 
the bird strike, engine failure etc, which they are affected with different cause like 
the weather and machines failure. But the most common cause is from the human 
error. Flying an aircraft needs to be trained enough, which pilots can do different 
changes when they face the emergency. Before the flight, the pilot needs to plan or 
the route well before the flight. If the pilot does not do a well plan pre-flight, the 
aircraft facing the bad weather, or different issues that the airplane crashes can 
happen. Therefore, the pilot will get lost in the sky especially when they are in the 
clouds. This could cause stalls and spins which crash will happen. From the 1970s, 
the number of incidents is fluctuating and until 1980s, the number of accidents start 
decreasing which the number of deaths decreased as well. In 2020, there was only 
90 air accidents with only 463 deaths, and in 2022, there was 95 air incidents but 
only 357 deaths. This record is the lowest since the aircraft is widely used over the 
world in the 1960s and 1970s. This could because the safety starts develops more. 
The aircraft safety is protected with different way, such as the improvement of the 
aircraft technology and the more use of computer system on the aircraft. On the 
modern aircraft, computer system is widely used on it, one of the most famous 
systems on the aircraft is the autopilot which it is a device that used for guiding the 
direction of the aircraft without the direct assist from the pilot. The system has been 
developed over years from only maintain the direction and the altitude to the 


modern system that can control every part of the flight except take-off and landing. 
It is connected to the flight management system or even the auto throttle system. If 
the aircraft had installed the auto throttle system, the take-off can be done by the 
system without the pilot once the thrust for take-off has been set automatically. The 
speed will then be adjusted automatically during the climb progress, the speed is 
set for the ambient condition and mass. The pilot needs to take the changes for all 
power adjustment if the auto throttle is not installed. During the descending, the 
system will guide the aircraft to descent in the route that has set before which the 
system can do the auto landing with the instrument landing system which is known 
as the ILS. In this stage, it is usually aim for having a safe landing when the runway 
is not able to be seen like when the weather is bad, the pilots can take control until 
the final approach. Most of the large commercial aircraft like some such as Boeing 
747 can be automatically landed and maintains the runway centre-line until it halts. 
The autopilot is widely use as the aircraft range increased which the flight time has 
increased which the constant attention led to serious exhaustion. Although the auto 
pilot system provides the safety for the long-haul flight in nowadays, there was still 
have some incidents that connect with it. First Air 7F6560 was an accident that 
connect to auto pilot and Instrumental Landing System. The aircraft of that accident 
is C-GNWN, it was a Boeing 737-210C. The accident is because of the pilot error and 
the inaccurate compass readings, so the aircraft crash into terrain. There was a 
problem of the auto pilot of inadvertent partial disengagement during the final 
approach because of the aircraft compass system had a drift. The flight crew had 
the poor communication between them, so the aircraft drift off course. This accident 
is because of the instrumental landing system but the more cause is the pilot error. 
This is only a minority accident that connect to the autopilot system. Another 
system that are used on the aircraft is the flight management system which it was 
used on the plane during the 1980s. It is a multi-purpose system that combined 
with the Flight Management Computer, Aircraft Navigation System, Automatic Flight 
Control, and Electronic Flight Instrument System. The system is aim for reducing the 
workload in the flight crew and even the civilian aircraft does not need to carry flight 
engineers or navigators. Before the 1980's aircraft is flying with flight engineers do 
the specific jobs in the flight deck with responsibilities for monitoring the parts of 
aircraft, instruments, dials, and gauges. They are supporting the pilots for flying. 
There was a navigator onboard which they were tracking the aircrafts route mainly 
long haul flight that fly over the ocean. They were not used anymore in nowadays 
because the GPS has invented which it is more accuracy than human eye and the 
chance of miss calculation is lower. The navigator just known their position by 
estimating with speed and flight time. The system allows route to be pre- 
programmed from the data. The system allows the updating of the plane position 
frequently which it is working with the navigation. It can help for receiving the other 
aircraft system information. The flight management system calculates the position 
of the aircraft frequently as it contains the navigation system. For different aircraft, 
the navigation may include the Global Positioning System and Inertial Reference 
System. The flight management system helps to provide the safety of flying a lot as 
it. During take-off and landing, the system can provide the assistance for the pilots 
with the accurate calculating the altitude of terrain, runway location and the notice 


for specific air space. if the aircraft need to be diverted during the flight, the system 
can calculate the distance for reaching the new arrival airport and the amount of 
fuel for landing. The system can provide the safety during cruising when the aircraft 
is in airspaces that are not covered by radar which there is no report to the air 
traffic controls of the aircraft's position. Another important reason for the flight 
management system can provide safety is because in the database, it contains all 
the data of airports and route which the system can works well for the aircraft. The 
another important computer system is the Electronic Aircraft Monitor which is 
known as ECAM is a system that use on the Airbus Aircraft for monitoring and 
showing engine and aircraft system information to the pilots, it will display the 
failure and may also display the appropriate steps of the recovery action. It was 
designed to reduce the stress in abnormal and emergency. While the Engine 
Indicating and Crew Alerting System which is known as EICAS does the same work 
as ECAM, which ECAM is the Airbus version. Both ECAM and EICAS shows the data of 
the Engine or Warning Display. The EICAS was introduced by Boeing in the early 
1980s. Before the use of CAM and EICAS, pilots need to scan each system manually. 
The System Display are showing the Primary engine indications, fuel quantity, flap 
and slat position, the warning and caution alerts, or memos, the permanent flight 
data, and the synoptic diagrams of aircraft systems, and status message. The data 
that shows on the CAM or EICAS are important for flying that affect the safety for 
passengers and the crew. It can show the importance to safety by using different 
colour to display, the data with green colour means it is normal, when the data with 
amber colour means there is minor problem. If the data shows with red colour, this 
means there is a dangerous or a problem with the machinery because in aviation or 
even in space, red colour are used to show the emergencies, or the buttons that 
used for emergencies are also in red colour which allows the crew to notice it easily. 
For example, in Cathay Pacific flight CX780 that the pilot notice there is a problem 
with the engine by the message from the ECAM, which the detail will be introduced 
later. There will be around 13 different pages for the ECAM which have different 
meaning. First, for the page to show the engine, on the top the pilot can see the 
amount of fuel that has been used by the engine, however, if the value that is in 
amber colour dashed, this mean the value is wrong. Below the fuel used indication, 
it is fuel filter clog indication which the data is hidden when the pressure is normal 
in the fuel filter but there will be a date displayed if the pressure is excess in the 
fuel filter. Below the fuel filter clog indication, it is oil quantity which the data is solid 
green means the amount of oil is in the normal operation range while the oil is 
below the advised limit when the data is green pulses. After that, it is the oil 
pressure. When the data is solid green which means the oil pressure is in normal 
range, when the pressure is above the advised limit, the numbers will be shown 
with green pulses. If the oil pressure is within the amber range, data will in amber 
colour. If the data is red colour, this means the oil pressure is within the red range 
which is below 0.5 PSI or above 8 PSI. Below that it is the oil filter clog indication 
which an indication will show if the oil filter is excessive. This is important because if 
the filter clogged, the pollution in the fuel could reach the engine and cause the 
engine failure. Below that, there is a number that shows the oil temperature in 
degrees Celsius, like the others if the number is green numbers, this mean the oil 


temperature is normal, if it is in green pulses which mean the temperature is high, if 
it is in amber colour, this mean the oil temperature is above limits. The overheats of 
oil can break down the engine and lose the lubricant in the engine, so the engine 
will be damage and eventually, it will become failure. And the last data, which is in 
the bottom of the page, it shows the N1 and N2 vibrations. The vibration of low- and 
high-pressure rotor is within the normal range, the data will in green colour, but it is 
out of the normal range when the data is shown in amber. As the vibrations can 
affect the revolutions per minute of the engine which the engine will be damaged 
when the vibration is not in the normal range. From the above, all the data are 
about the engine that the pilot is not able to know the condition when the plane is 
flying. The engine one of the most important parts of the aircraft as it provide the 
force to fly. The pilot can only know them by computer system. Another page in the 
ECAM is the Door Page that the door and the oxygen level is shown on the page. 
The pressure and oxygen is important to passenger as in the air in 30,000 to 38,000 
feet which is the cruising level of normal flight, the pressure outside the aircraft is 
0.3 to 0.2 atm. Humans are only able to survive for less than two minutes. With the 
oxygen pressure indication, the pilot can notice the pressure in the aircraft in case 
of the loss of pressurisation which the depressurisation of the cabin. The pilot can 
do relative reaction when the problem is shown. The Low Oxygen pressure 
indication is also shown on the ECAM which the pilot can notice the low oxygen 
pressure immediately and turn off the oxygen supply pushbutton on the overhead 
panel. The pilot can also descend to an altitude of around 10,000 feet at which they 
and the passenger can breathe without supplementary oxygen. Another data that 
shown on the page is the door position indication. The doors include the cargo door 
and the door for passenger are shown as a box. If the box is in amber colour, this 
mean the door is open while the box is in green colour means the door is closed and 
armed. There is an accident that the ECAM system save the lives of passenger of a 
flight. The accident was happened on 13 April 2010. The flight was CX780 from 
Juanda International Airport (SUB) to Hong Kong International Airport (HKG) with the 
aircraft registration number B-HLL of Airbus A330-342. The main reason for the 
accident is because the engine failure as the fuel contamination but the pilot well 
uses the ECAM system for monitoring the condition of the engines for the 
approaching and the landing. The aircraft took off at 01:24 UTC at runway 28, 34 
minutes after took off, the ECAM shows a message of 'ENG 2 CTL SYS FAULT’ which 
means engine 2 has the system fault which it was shown again at 02:00 UTC. The 
crew contacted the maintenance control for advice while the crew decided to keep 
going to Hong Kong. The aircraft start descending by 03:15 UTC. By 03:16 UTC, 
there is an ECAM message appears of 'ENG 2 CTL SYS FAULT’, and 'AVOID RAPID 
THR CHANGES' was coming as the addition with 'ENG 2 SLOW RESPONSE. This led 
to the crew to turn on anti-ice for engine when 03:17 UTC to 03:27 UTC. This is used 
for checking the engine pressure ratio but unfortunately there is no effect on it. The 
flight crew then contact the maintenance crew for discussion of the problem. Later, 
the ECAM shows another message of the increase in engine pressure ratio 
fluctuation that cause the crew more concern. As the fluctuation of engine pressure 
ratio increase can cause the clogging of air pressure in the air and affect the thrust. 
During the discussion, the Full Authority Digital Engine Control System was 


considered as in the used of Engine 1 commit for the Engine 2 fluctuation, the 
maintenance engineers give the guide for the crew and carry on the flight. The 
flight was continued and by 04:58 UTC, the aircraft entered Hong Kong Flight 
Information Regions with the information of arrival runway 07L. At 05:19 UTC, the 
aircraft has descended on to Flight Level 230, the ECAM sent the message of ENG 1 
CTL SYS FAULT, and 'ENG 2 STALL’, shortly, there was a smell of burning and straight 
after, the ECAM shows a message of 'ENG 2 STALL and then the aircraft descend to 
flight level 300. The ECAM gives the help for the pilot of changing the power of No. 
1 engine though the power dropped back. With the help of the ECAM, the pilot 
keeps knowing the level power of both engines as they are not able to notice with 
eyes. They try to maintain the speed for landing; however, the power can't reduce 
which the aircraft was landed in 244 knot which is 4 knots over the maximum 
allowable speed. With the help of ECAM, the No. 1 Engine has been lowered for 
70%. And finally, there is only one serious injuries and 62 minor injuries, and rest of 
the passenger does not have any injuries. This is an example of how CAM provide 
safety for flying. Another system is the Traffic Collision Avoidance System. This is a 
system that designed for prevent the collision between aircraft in the air. The signal 
from the secondary surveillance radar is used for the system. In the system, there is 
two types of alerts which is Traffic Advisory and Resolution Advisory. If the system 
detected of the chance of crashing into another plane, the resolution advisory will 
alert the pilot by the voice warning system, in that notice, the range of the vertical 
speed of the plane for avoid threatening the other aircraft. In depending in the type 
and location of the aircraft as well as the distance from the other plane, the system 
will send a specific direction of the plane should change to. The system is important 
for providing safety when in the bad weather with the low visibility that the pilot 
cannot see the plane that fly close clearly. Two plane flies closely to each other can 
have a chance of colliding and the turbulence by the plane can affect another one. 
The system can reduce the chance on it. The constant update for the system can 
also increase the probability of safety. By latest all aircraft has been updated into 
the newest system in 1 December 2015. Although the computer systems can help 
to provide safety for the aircraft, the machinery and design of the aircraft can also 
keep the aircraft safe in the sky. In an aircraft, there are loads of different individual 
parts which they have different usage, but many of them are also use for keeping 
the plane safe. For example, for a Boeing 747-8, it is made from more than 6 million 
individual parts. So first, the design parts that everyone can touch on a flight is the 
window. The window on a commercial aircraft is in round shape. It is because to 
manage the air pressure for both outside and inside of the cabin, as the pressure in 
the cabin during cruising level is 11-12 psi while outside the cabin just only 4-5 psi. 
So, this will cause the stress to act on the window. So, the round windows allow the 
pressure to spread evenly across the panel. The window of the aircraft used to be in 
square, however the square window causes the edge getting a lot of pressure, each 
edges took around 70% of stress, therefore the windows get cracked and the 
aircraft was destroyed. This was happened in the 1950s when the plane still uses 
the square window. Not only the shape of window increases the safety of flying, the 
layers if window also gives the protection. The window in the aircraft in nowadays 
are made of three layers of acrylic which the layer on the outside gets all the 


pressure from the outside, while the middle layer is less thick. Yet there is a small 
hole which is aim for equalizing the pressure and it can protect the inner layer which 
it the layer that we can touch on the flight, and it takes less pressure which is from 
the cabin. In nowadays the windows tearing out is unusual. The last accident was in 
2018 while a Southwest airline WN1380 that an engine failure and the fan blade 
broke the window of row 14 which caused a passenger to get sucked out of the 
aircraft. Another parts that can provide safety is the flaps. It is located on the outer 
edge of the wing. The flaps can be extended into different angle for example, for the 
Boeing 747, the flaps are change from the flat to 25 degree which is use for take-off 
and 30 degrees for landing. The angle for flaps is the angle difference from the cord 
to the flaps. The extension of the flaps is aim for increasing the camber of the wing. 
The extension of flaps causes the increase of the reduction of stall speed and both 
lift and drag, as well as the minimum speed. So, the aircraft can keep flying safely. 
That's why the flaps is used in both take-off and landing. This is important for the 
flaps especially when the aircraft is flying to an airport with limited length of runway 
for example the Juancho E Yrausquin Airport with shortest runway for commercial 
use of only 1312 feet, the flaps can reduce the use of runway when the flaps are 
use efficiently. The more lift and drag allows the slower and steeper for landing 
before using the braking. Even the flaps allows the pitch angle get lowered and the 
pilots have a better view of the runway which the landing can become safer. The 
parts that could also provide the safety of flying is the spoiler and speed braker 
which they are used for increasing the drag and the reduction of the lift. In general, 
both speed braker and spoiler are the same, they are the panels that located on top 
of the fuselage on the wing, they can reduce the speed by disrupting the airflow. 
There are three types of the spoiler with different usage. The ground spoiler is used 
during the landing ground roll or when the take-off of the aircraft is rejected during 
take-off. It is aim for maximise the wheel brake. The use of force of full weight if the 
aircraft onto the landing gear. At this moment, the panel of the spoiler are used for 
increasing the aerodynamic drag. Another type of spoiler is the speedbrakes, it is 
the same as spoiler but speedbrakes is using in the air, this is aim for reducing the 
speed of the plane which the maximum deflection of the panel is relatively less than 
the ground spoiler. The speedbrakes is used for the approaching for landing in the 
runway which the aircraft can loss the lift and increase the drag. However, it is not 
used in the final approached as this will cause the higher stall soeed and cause the 
hard landing. The third spoiler is not like the two above for reducing speed, it is 
more about for having a better roll with the aileron, they are moving at the same 
time. The spoiler is important for providing safety that the aircraft will not over 
shoot the runway. In normal the engine of the aircraft will do a process call the 
reverse thrust that can slow down the aircraft while the spoilers are working as well. 
However, in the case of engine failure of the aircraft, the reverse thrust might not 
work from descending, without the spoilers, the plane will land in over the 
maximum landing speed. This will cause damage for the plane or even overshoot 
the runway can cause accident. Reverse thrust is also a part of the aircraft for 
decelerating after landing or the plane get rejected take off. This is aim for reducing 
the stopping distance. The reverse thrust is work from the engine by providing the 
force in the opposite direction of the aircraft direction. There are two types of 


reverse thrust that the one is used in the past is the cascade reverser, it is used 
with a clam-shell door system for example, the RJ100 use this in the tail. The one 
that is more used in nowadays is the cold stream that the system redirect the cold 
air in the opposite direction with the door that installed the bypass duct. This can be 
used as saving the life during the emergencies when the maximum braking force is 
required to be used. Although this system is good for braking, when the failure with 
it happens can cause a serious problem. On 26 May 1991, Lauda Airline NGO04 with 
a Boeing 767-300 in registration number OE-LAV, the aircraft had an accident that 
connect with the reverse thrust can cause a serious accident of all 213 passengers 
and 10 crew died from this accident. The reason for this accident is the uncommand 
thrust reverser. Five minutes after take-off, the light indicator of warning was sent to 
the pilot about the activation of the first engine thrust reverser. Ten minutes later, 
as the reverse thrust has been activated, this causes the plane to stall and in a dive 
to the ground. The stress broke the plane from the right elevator. The design of the 
wing is not only letting the plane to fly in the sky, but the design is also able to 
provide safety for the flying. There are two main types of wings which is high wing 
and low wing. In usually, the high wings are located above the fuselage while the 
low wings are located slightly below the fuselage. In the air, usually the commercial 
plane with a larger size is using the low wings design, however the cargo aircraft, 
military plane, and the small training plane are more likely to use the high wings 
design. The high wings aircraft is less stable than the low wings which the wing is 
flatter because this is based on the centre of mass and lift while the low wings are 
dihedral. The low wings have a better aerodynamic and the performance which 
that's why more commercial plane choose the design. For the safety of the low 
wings design. The low wings planes can absorb more landing forces by the structure 
and the landing gears. In case of having emergency, the wings will take some of the 
forces. Also, it is safer in water emergency landing because the wings keep the 
fuselage above the water. The low wings can provide the exit route, like the A320, 
there are 4 emergency exits that located on the wing. The high wings design can 
also provide the safety, the high wings allow the pilot to have a better sight of 
ground clearance. That's why the airline choose the high wings aircraft for flying the 
routes with more terrain like Jomsom that is in Nepal. This can also keep the engine 
away from the ground with loads of dust. In conclusion, computer system can 
provide safety for flying better than design and machines. both computer system 
that used on the plane and the machinery and design also provide the safety of the 
flying that the computer system can point out the main problem and the ways for 
solving the problem which is like a handbook for the pilots. However, the machinery 
and design are like the tools for the pilots. In comparison, the computer system is 
better for providing safety for flying than the machines, because the computer 
system can assist the pilot for monitoring the parts the human can't notice. While 
some of the parts on the plane can also do a similar function for the plane. For 
example, when the spoiler is failure, the flaps and the thrust reverser can provide 
the drag for the plane as well. Nevertheless, the computer system could also lead to 
accident from the failure of data. In that moment, the pilot can still use the 
instruments on the panel in the cockpit and the pilot's handbook for doing the 
landings. In most of the case of air accident, when the computer system led to an 


accident, the pilots are also able to restart the system or even system connected to 
that. But when the plane has an incident by the machine's failure, the chance of 
crushing is higher. Most of the times in this case, people will die, only a few case 
that all people can survive when the plane flew by a well experienced pilot. One of 
the most famous cases is the US1549 on 15 January 2009, this accident is flown by 
an A320 with registration number N106US. The plane gets bird strike when 4.5 
miles away from the airport. Immediately the engines of the plane shut down. In 
this flight, it was flown by Captain Chelsey Sullenberg, he is a former military pilot 
and he had flown the A320 for 4756 hours. With the experienced of the captain, he 
knew the plane might not be able to get enough thrust for return to the airport, he 
did a choice of landing the plane in the Hudson River, saving the lives of all 150 
passengers and 5 crew on board. 


